Studies showed that histone deacetylase (HDAC) inhibitors can reverse cognitive deficits found in neurodegenerative disorders and age-related memory decline. However, the role of HDACs in stress-induced cognitive deficits has not been investigated. In the stress-susceptible mouse strain Balb/c, early life stress triggers a persistent decrease in HDAC expression in the forebrain neocortex, including reduced expression of class I HDACs. The same mice show pronounced cognitive deficits in adulthood, namely deficits in working memory and attention set-shifting. Here we show that these mice also exhibit reduced association of HDAC1 with promotor III of the brain-derived neurotrophic factor (Bdnf) gene, and that cognitive testing leads to abnormally increased Bdnf mRNA expression. A pharmacological reduction of Bdnf-tropomyosine kinase B receptor signaling effectively reverses the cognitive deficits, indicating that enhanced transcriptional activation of the Bdnf gene contributes to their emergence. In contrast to Balb/c mice, C57Bl/6 mice only develop attention set-shifting deficits when raised by Balb/c foster mothers during the time the pups are exposed to early life stress. HDAC1 levels at Bdnf promotor III are unaltered in such C57Bl/6 mice, although they exhibit decreased levels of HDAC1 at the promotor of the early-growth response gene 2 (Egr2) and abnormally increased Egr2 mRNA expression after cognitive testing. Hence, contrary to the beneficial effects of HDAC inhibition in neurodegenerative diseases, the reduced HDAC1 levels at promotors of distinct plasticity-associated genes predispose animals exposed to early life stress to enhanced expression of these genes upon cognitive challenge, an effect that negatively influences cognitive task performance.
Introduction
Deficits in executive cognitive functions occur in 20 to 30% of patients with major depression (McIntyre et al., 2013; Millan et al., 2012) as well as in a large subset of patients with unipolar depression (Trivedi and Greer, 2014) . Such deficits include widely replicated findings of deficits in working memory (WM) and attention, i.e., deficits that are principal mediators of psychosocial impairment, including impaired workforce performance (McIntyre et al., 2013) . The observations that patients in remission from depression still exhibit cognitive deficits, and that the presence of such deficits contributes to relapse, indicates that the cognitive deficits are core deficits rather than an epiphenomenon of depression (Millan et al., 2012; McIntyre et al., 2013) . The causes of these cognitive deficits are not known and, at present, no mechanisms has been identified that could explain their emergence.
One prominent risk factor for depression is early life stress (Pechtel and Pizzagalli, 2011) , and numerous studies on animal models of early life stress demonstrated persistent changes in emotional behavior that are also found in human depression. For example, in the inbred mouse strain Balb/c a widely employed rodent paradigm of early life stress, infant maternal separation (IMS), elicits not only increased anxiety and depression-like behavior in adulthood but also pronounced deficits in spatial WM and attention set-shifting (Mehta and Schmauss, 2011). Moreover, several of the gene expression changes found in IMS Balb/c mice are found in the forebrain neocortex, and they are attributable to a histone-based epigenetic response to IMS exposure, namely increased acetylation of histone H4 protein that is due to decreased activity of several class I/II HDACs, including class I HDACs 1 and 3 (Levine et al., 2012) . This epigenetic phenotype emerges during adolescent development and persists into adulthood. While it ameliorates the severity of the emotional phenotype in adulthood (Levine et al., 2012) and increases responsiveness to antidepressant treatment (Schmauss, 2015) , only a pharmacological treatment that activated class I HDACs 1 and 3 during adolescent development of IMS Balb/c mice was able to abolish their cognitive deficits (Schmauss et al., 2014) . This suggests that reduced HDAC1 and/or HDAC3 activity contributes to the emergence of cognitive deficits, a hypothesis tested in the present study.
Contrary to the pronounced deficits in WM and attention setshifting found in IMS Balb/c mice, these cognitive functions are 
